Alkaline phosphatase live stain for stem cell research Background
Alkaline phosphatase (AP) is a phenotypic marker of pluripotent stem cells (PSCs), including undifferentiated embryonic stem cells (ESCs), induced pluripotent stem cells (iPSCs), and EGCs. While AP is expressed in most cell types, its expression is highly elevated in PSCs.
AP staining has therefore been used to differentially stain PSCs to easily distinguish them from mouse embryonic fibroblasts (MEF) used as feeders and parental fibroblasts commonly used in reprogramming experiments. However, current available alkaline phosphatase substrates are toxic to the cells, which prevent them from propagating once stained.
Since most of stem cells express multidrug resistance transporters, we have validated APLS as a marker for stem-like Side Population cells.
Flow Cytometry
Data were collected using the Attune Acoustic Focusing Cytometer (Thermo Fisher Scientific) equipped with two lasers operating at 405 and 488 nm.
Filter combination for APLS analysis was: 555 DLP, BP 530/30 (green). DCV signal was measured using linear scale at 50 mW. APLS was measured using logarithmic scale at 20 mW.
Acquisition was stopped when 100,000 live-gated events were collected. Propidium iodide was collected through a band pass filter of 630/30. Gating was based on forward scatter and side scatter dot plots, by encircling populations with amorphous regions and then excluding dead cells (life-gate) by propidium iodide counter-staining. Violet laser power less than 50 mW may be suboptimal for the SP studies. As a result, both blue and red linear CVs are higher with poor quality for the red emission.
When Vybrant ® DyeCycle Violet stain is excited at 488 nm there is a low-level green to orange fluorescence spillover emitted by DNA-bound, and limits the use of fluorescein, PE, and PE-Cy5. APC, PE-Cy7, and APC-Cy7 in combination with red laser excitation are preferred for polychromatic measurements. However, no fluorescence spillover was observed when APLS was used in combination with DCV.
